Effects of methyl mercury on the cell cycle of primary rat CNS cells in vitro.
Methyl mercury (MeHg) may interfere with cell cycle progression in a number of ways, most notably through an inhibition of protein synthesis or through effects on mitotic spindle performance; both mechanisms have experimental support. Results from investigations into the effects of MeHg exposure on cell cycle progression in a primary fetal rat CNS culture are presented here. Colchicine was also investigated because it is a well-characterized mitotic inhibitor. Flow cytometric DNA content analysis was utilized to determine the cell cycle distribution histograms of control and treated cultures. In addition, a flow cytometric technique which involves the incorporation of 5-bromo-2'-deoxyuridine into newly synthesized DNA was used to discriminate between successive cell cycles. Exposure of the CNS cell cultures to MeHg (2 and 4 microM) over a period of 0-48 hr led to a G2/M-phase inhibition as determined by flow cytometric DNA content analysis. Whereas exposure to 2 microM MeHg resulted in G2/M-phase inhibition, an analysis of cell cycle progression demonstrated an inhibition of cell cycling through any phase following exposure to 4 microM MeHg; these effects occurred in the first round of cell division following plating. Exposure to colchicine (25 nM) resulted in a G2/M-phase arrest similar to that observed with MeHg (2 microM). However, a comparison of the cytotoxicity patterns between MeHg-treated and colchicine-treated cultures suggests that MeHg-induced cytotoxicity cannot be solely ascribed to G2/M-phase arrest, since at equivalent levels of G2/M-phase arrest, MeHg was more cytotoxic than colchicine. These results are consistent with the hypothesis that microtubules, and the mitotic spindle, are especially sensitive to MeHg exposure.